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Fig. Ari^: 3 phase y^inding generating torque for a 8 poles 12 slots 
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Fig. Art5: one rotating radial force. 




Fig. d=M: 2 rotating radial forces in quadrature. 
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Fig. ArtS: 2 phase winding generating 2 radial fc 
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Fig. A^: 2 phase winding generating 2 radial forces in quadrature, coil opening of 2 slots. 
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a: 2 rotating forces in quadrature. b: 3 rotating forces separated by 120° . 




Fig. A.27: motor structure with 2 magnetic circuit 
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Fig. example of a slotless motor winding ( cylinder placed in the airgap). 




2 rotating radial forces in quadrature. 




FigrA:35: projection of the radial force vector onto the vectors of the forces 
generated by phases 1 and 2 
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FigrX3S^: bloc diagram of the phase 1 current calculation (expression (a. 59)). 
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Fig. Jm: electronic solution processing one trigonometric Junction and one multipli^ 



ication. 
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EiS-^Timing diagram corresponding to the electronic solution of Fig. A.42. 
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Fig. AA4: Using a transistor command signal of the motor driver to generate one pulse per 
electrical period. 
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Fig.^7iss45: Using a transistor command signal of the motor driver to generate one pulse per 
electrical period, timing diagram. 
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Fig. A^: final bloc diagram of the electronic supply of the 2 phase winding generating radial 
force . 
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Fig. Ar4^: phase delay effect on the radial force direction. 
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Fig, A:4S: harddrive spindle motor. 
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Fig. A:4^: measurement of the response to a rotating radial force excitation. 
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Fig. ytyO: definition of the rotational axis angular position 
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Fig, AfST: excitation of the forward gyroscopic mode, measure of the NOR components of 
a and p, measure of a signal giving one pulse per revolution. 
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i^g. AtS2: excitation of the forward gyroscopic mode. 
Lissajou figure of the NRR components of a and p. ' 
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Fig, AtS3: excitation of the backward gyroscopic mode, measure of the NRR components of a, 
and p, measure of a signal giving one pulse per revolution. 
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14:06:12 

Fig^-ArS^: excitation of the backward gyroscopic mode, 
Lissajou figure of the NRR components of a and p. 
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Fig, J^SS: rotor motion in plan xz. 
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Fig. ArS^': Bode plot of the a wave magnitude , 
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Fig. ArST: Bode plot of the a wave phase delav 
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Fig, Af^: Bode plot of the a wave phase delay including 
the effect of the synchronous multiplier phase delay. 
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Fig, A^: Bode plot of the a wave phase delay, including the temporal delay 
introduced by the current amplifiers and by the measure system. 
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Fig, A-66: correction of the temporal delay of the backward gyroscopic mode with the 
synchrorious multiplier phase delay. 



